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Abstract/Resumen
Air pollution from mobile sources is an important environmental problem in larger cities in 
Colombia, as well as in other Latin-American countries. In 2001, a program was implemented 
to encourage the use of natural gas in vehicles in the Aburrá Valley in Colombia, with incentives 
to convert small cars from gasoline and diesel to hybrid engines with natural gas, most notably 
a cash subsidy. Using a survey administered to both commercial and private car owners we 
study the determinants of conversion under this fuel conversion program. We thus obtain 
information about the reasons for adoption of new technologies in vehicles. This allows us 
to discuss the possible outcomes of this type of policy. Results show that a large part of 
owners who switched would have done it anyway without the subsidy. Based on the findings, 
commercial vehicles are most likely to be converted to natural gas vehicles (NGV).  
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Natural gas vehicles (NGV) are a cleaner alternative to conventional diesel and gasoline 
vehicles, because of a number of advantages: low amount of emissions of particulate matter and 
airborne toxins, negligible SOx emissions, and a quieter engine operation (Kojima, 2001). 
Therefore, bearing in mind the high social costs of air pollution from motor vehicles (Small & 
Kazimi 1995), alternative fuels can be competitive with conventional fuels in urban traffic, if the 
environmental impact of emissions are taken into account (Johansson 1998). For example, in a 
study of Southern California (USA), Kazimi (1997) investigated the benefits of using and 
switching to alternative-fuel vehicles. She found that price reductions of alternative fuels like 
compressed natural gas and methanol are effective in reducing emissions, and that conversion 
reduces the negative health effects from mobile sources. 
 
Technology substitution or engine switching in vehicles has been analyzed to some extent in the 
literature. Anderson and Cavendish (1992) examined three possibilities for reducing pollution 
from vehicles in urban areas in United States: first, the use of clean fuels and engine technologies 
that represent a substitution effect; second, raising vehicle fuel taxes as a demand effect; last and 
congestion pricing. They found that it is the substitution of clean fuels and emission control 
technologies that have the decisive effect on pollution abatement. Additionally, in the 
Netherlands Rouwendal and de Vries (1999) theoretically and empirically modeled the choice of 
alternative fuels (diesel and LPG), taking into account the number of kilometers driven and the 
tax system for fuels in that country. They found that the prejudice against diesel and liquefied 
petroleum gas that most drivers had could be overcome by a sufficiently high monetary benefit. 
Similarly, Dagsvik et al. (2002) analyzed the potential demand of alternative fuel vehicles in 
Norway. Applying probabilistic choice models to a stated preference survey, they found that in 
addition to purchase price and km driven, suitable infrastructure for maintenance and refueling 
are important attributes. The studies named above thus show that alternative fuel vehicles are 
competitive alternatives compared to conventional gasoline vehicles. Parker et al. (1997) 
assessed the interest and the future adoption of alternative fuels by sending a mail questionnaire 
to trucking firms. They found that the main conversion criteria for switching to compressed 
natural gas were conversion costs, availability of refueling facilities, fuel cost per mile, down 
time, and maintenance cost per mile. Lastly, Haller et al. (2007) found that fueling infrastructure 
was important for the cost-effectiveness of a vehicle conversion program to reduce greenhouse 
gas. 
 
Nevertheless, in very few studies ex-post analysis of fuel or technology choice in motor vehicles 
have been done, particularly in developing countries. It is known that emissions from mobile 
sources are an important environmental problem in the main Latin-American cities. For example, 
 
in the Aburra Valley1 (Valle de Aburrá) in Colombia there are persistent high levels of air 
pollution. In some parts of the area the legal maximum levels of emissions are exceeded, with a 
high impact on human well-being (Bedoya et al. 2004, 2005a, 2005b; AMVA 2006). It is 
estimated that around 65% of the total emitted pollutants are from mobile sources. For instance, 
in 2005, 66% of total emitted pollutants came from vehicles, and of this 70% was CO emissions 
(AMVA 2006). Because of this it is relevant to study the determinants of the choice of fuel and 
engine technology in motor vehicles, when an alternative like NGV exists. It may be argued that 
the fuel cost differential should be the most relevant factor to explain this decision. This might be 
true, bearing in mind the lower cost of natural gas compared to the cost of gasoline. In general, 
there is fuel cost savings between 45% and 55%, savings that depend on the good mechanical 
conditions of the car. However, we think this is not the only relevant factor that could explain the 
adoption of NGV technology, and there could be others, which are tested considering a fuel 
conversion program in Colombia.  
 
Empresas Públicas de Medellín (EPM) is a public enterprise that provides public domestic 
services: energy, water, water disposal and telecommunications. In 2001, the EPM, together with 
ECOPETROL2, started a program to encourage the use of natural gas in vehicles (NGV) in the 
Aburra Valley, with incentives to convert light-duty cars from gasoline and diesel to hybrid 
engines with both NGV and gasoline or diesel. During the seven years the program was running, 
about 7% of small vehicles in the study area were converted. In this period the total amount of 
the number of converted vehicles increased exponentially (see Figure 1), from 652 vehicles in 
2001 to 16,089 in 2006. This is to be correlated with the increment in the subsidy (called 
“conversion bonus”), from $400,000 (US$200) in 2004, through $600,000 (US$300) in 2005 and 
2006, to $1,000,000 (US$500) in 2007.3 Despite this incentive, 20% of the vehicles have 
converted without the subsidy. The increase in the number of converted cars means more 
consumption of natural gas (see Figure 1), which also means reduced emissions of some 
pollutants like particulate matter (PM), CO, SO2 and NOX. 
 
                                                 
1 This area includes Medellín (the main city of the metropolitan area and one of the most important in Colombia) 
and nine municipalities: Barbosa, Girardota, Copacabana, Bello, Itagüí, Sabaneta, Envigado, La Estrella y Caldas. 
2 This is the national enterprise in charge of the management of the production and marketing of petroleum and 
natural gas in Colombia. 
3 There is also an 100% financing option incentive offered by EPM to encourage the use of NGV, with an interest 












































Source: EPM (2007) 
 
The objective of this paper is to explain the decision to convert small vehicles to bi-fuel 
technologies, under the EPM’s fuel conversion program in the Aburrá Valley, from an ex-post 
perspective. Hence, this work aims to give some insights into the adoption of this type of 
technology in vehicles, and also to offer some information for a discussion of the implication of 
this kind of policy, i.e, encouraging the use of alternative fuels through the offer of economic 
incentives. The analysis is based on the collection of primary information in the field, from face-
to-face interviews with both commercial and private owners of either converted or non-converted 
vehicles. In the next section we explain the methodology and data collection process, and in 
Sections 3 and 4 the results and conclusions are presented, respectively. 
 
 
2. Method and data collection 
 
The decision to convert can be analyzed in the framework of a random utility model (Green 
2000). An individual is willing to invest in a hybrid engine as long as the utility of having a 
hybrid car (natural gas and diesel or gasoline) is greater than the utility of having a conventional 
car. Assuming a random utility function, the decision to convert can be appraised in terms of the 
difference in the utility of not-switching, and converting either with or without the subsidy. The 
utility function for individual i depends on three vectors: vehicle characteristics (x), owner 
characteristics (y), and on the program characteristics (z): 
 




where vij j is the utility for individual i taking the decision j (no conversion, or conversion either 
with or without the subsidy), and μij is the error term or stochastic part. It should be noted that 
besides the lower fuel cost and the subsidy offered, there are other factors that could explain the 
decision to convert; factors not easily identified in an a-priori analysis. For instance, car owners 
with a medium income level could be more prone to participate in the program given their need 
to save in fuel costs. However, high income owners might prefer not to participate in the 
program because of the possible transactions costs underlying the process of obtaining the 
benefits of the program. Additionally, whether a car is used for commercial or private purposes, 
and the number of kilometers driven could be factors that explain the conversion decision 
(Rouwendal and de Vries 1999). 
 
The car owner decides to convert if the utility of the converted car (vic) is greater than the utility 
of not converting the car (vig). Then, the probability of switching to a hybrid engine is: 
 
Prob(Convert) = P(vic≥ vig) = P(μic –μig≥ xigα + yigβ + zigγ  – xicα – yicβ  – zicγ) [2] 
 
where the vectors of parameters α, β and γ can be estimated by either a probit or logit model, 
depending on the assumption regarding the distribution of errors. It should be noted that, taking 
into account the structure of the program described above, this is a restricted version of a model 
in which we can split between those owners who got the subsidy and those who did not. 
 
The explanatory variables included in each one of the vectors are:  
 
a) Car Characteristics (x): from the studies by Parker et al. (1997) and Fullerton and West 
(2000), we decided to include car attributes such as brand, engine size, age, and the type of 
use of the car (commercial transport or not). The cost of conversion for each car was 
computed with the support of a mechanical engineer who worked for one the workshops. 
Considering the findings of Rouwendal and de Vries (1999) and Dagsvik et al. (2002), we 
asked about the number of kilometers driven as well as their expectations about NGV price 
and their opinion on whether the number of nearby gas stations is suitable or not. 
 
b) Owner Characteristics (y): including socioeconomic variables such as the number of people 
in the household, number of adults, number of cars per adult, education, and income level. 
Additionally, location of the vehicle owner (home and job sites) in relation to natural gas 
fueling stations is considered. It is expected that, for example, the farther the fuel station is 
from the home or the job site, the lower the probability of converting. At the time of the 
survey there were around 31 fueling stations in the whole valley, most of them located in the 
southern area. 
 
c) Program Characteristics (z): knowledge of the program, expectations on natural gas prices, 
and importance for each respondent of the number of fueling stations with natural gas for the 
individual. Other questions concerned the decision to convert assuming no-existence of the 
subsidy (for those who received the subsidy), and the reason why owners with non-converted 




Other questions about owners’ participation in the program were also asked. Questions on why 
they had converted or not were posed to every respondent. Those who had converted and those 
who had not converted were asked if they would have switched in the presence of a subsidy 50 
% lower or higher, respectively, than existed at the time of the survey. We also asked for the 
reasons why some of the converters switched without the subsidy. In addition, both types of 
owners were asked about the minimum subsidy they would have required to take the decision to 
switch.  
 
In the survey there were three sections of questions. Two sections concerned with socioeconomic 
and car characteristics were posed to both those who converted and those who did not. The third 





The entire population for this survey consisted of small cars (light-duty cars), vans, and pick-ups. 
The total number of units in this population was around 220,000 (AMVA 2006). Of these, about 
16,300 cars had been converted at the time of the survey, of which almost 20% were converted 
without the subsidy. All the data were collected in a field study, with a pilot study in April 2007 
and the main survey in June 2007. Prior to the pilot study and the main survey, a focus group 
session was developed with people who owned either converted or non-converted cars. The 
number of sample units was 673. However, if we kept the proportions of each group within the 
whole population of light-duty cars, the sample size for converted cars would be very low. 
Instead the sample proportions for each group were: 60% for non-converters (nn=400), 30% for 
converters with the subsidy (ncw=206) and 10% for converters without the subsidy (nco=67). The 
survey was conducted at stations with gasoline, diesel and natural gas, and only at stations where 
we were allowed to  administer it (14 out of 31). Eleven enumerators were trained, three men and 
eight women, with some of them having previous experience in applying surveys. Out of 673 
interviewed owners 581 are considered because of the quality of answers. 
 
In order to analyze the determinants of conversion we estimate a probit model, in which the 
dependent variable is equal to one if the owner has converted the car. A number of owner, car 
and program characteristics are included as independent variables. In Table 1 there is a 
description of the variables, as well as some descriptive statistics. For the models estimated 
below exogeneity is assumed, i.e. we assume that none of the variables are correlated with the 
error term. Because we suspected that the number of kilometers driven could be an endogenous 
variable due to the way it was measured, a test for exogeneity was done. From this test the null 
hypothesis that Km is exogenous could not be rejected. We also suspected collinearity between 
some variables. For instance, commercial vehicles are expected to be driven over a longer range 
of distance. On the other hand, the conversion cost would depend to some extent on the year of 
the car. Nevertheless, there was not evidence of this problem after computing the specific 




Table 1.  Description of variables 
     
Description Variable Mean Standard 
deviation  
Min Max 
Number of cars in the 
household Number of Cars 1.34 0.69 0 4 
Engine size (thousand 
cubic centimeters)a Engine Size 18.74 9.42 8 85 
Average of kilometers 
driven per week 
(thousand)a 
Km 0.75 0.68 0.01 4 
Dummy for a commercial 
vehicle  Commercial Vehicle 0.59 0.49 0 1 
Conversion cost (million 
COP$)a Cost 3.51 0.48 2.63 5.4 
Grade of NG price 
expectations: 1 lower, 2 
the same, 3 higher. 
Price Expectation 1.4 0.6 1 3 
Dummy for suitable 
number of gas stations Station 0.6 0.5 0 1 
Dummy for knowledge  of 
the program Knowledge 0.8 0.4 0 1 
Year of the car (hundred) Year 19.95 0.08 19.5 20.1 
Level of education Education 4.7 2.2 1 9 
Income level Income 5 2 1 8 
Number of people who 
earn money in the 
household  
Heads 1.3 0.8 0 5 
People who do not earn 
money in the household No-heads 1.5 0.6 1 4 
Distance from sampled gas 
station to home (km)a, b Distance_home 5.8 4.7 0.17 24.59 
Distance from sampled gas 
station to job (km)a, b Distance_job 3.8 4.24 0 25.97 
Distance from home to 
closest gas station (km)a, b Distance_home_closest 2.53 1.87          0.17 12.12 
Distance from job to 
closest gas station7 (km)a, b Distance_job_closest 1.74    1.93          0   12.12 
a Rescaled variable. 
b This a linear distance from the gas station where the owner was surveyed (point [X1, Y1]) to both home and job 
sites (point [X2, Y2]). It is computed according to the formula: Distance = [(X1-X2)2 + (Y1- Y2)2]1/2 meters. In this 
case, home and job sites do not consider the point addresses, but the centroid of the area where these places are 
located. 
 
In Table 2 the results of the probit model are presented. The significant variables are the engine 
size, commercial vehicle, number of kilometers driven, conversion costs, knowledge of the 
program and the education level. All the coefficients have the signs we expected and are 
significant at least at the 1% level, except for the coefficient for Knowledge which is significant 
at least at the 4% level. Older and larger (engine size) vehicles are more likely to be converted. 
From an environmental viewpoint this is a good thing because the older and larger the vehicle, 
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the more pollutants it emits. However, this is not firmly concluded in this study because of the 
insignificance of the variable Year, which could be explained by the high concentration of 
observations for the 1993-1999 period. On the other hand, from the results we can also see that 
in respect to the probability of switching the effect of the number of kilometers driven decreases 
as the vehicle is driven for a longer distance during the week.4 In fact, there is a turning point for 
which the number of kilometers driven has a negative effect on the probability of switching. 
Thus, when a car is driven for more than 2900 Km/week, for this group of light-duty cars, the 
probability of switching starts to decrease, but the number of cars with this driving distance is 
very low. Note that there could be a rebound effect of the lower fuel cost of switching that 
reduces the positive environmental effect because the lower fuel cost for the household could 
mean that the subjects drive more, hence counteracting the environmental effect of the 
conversion. 
 
Besides these determinants, the car’s use is an important consideration. A car used for 
commercial transport of goods and people is more likely to be converted. In fact, the bulk of 
converted cars are taxis. One socioeconomic variable that explains the decision to convert is the 
level of education. Its negative effect highlights the fact that most of switched vehicles are driven 
by people who do not have a high level of education and are employed to drive commercial 
vehicles. However, because of the high level of unemployment of professional people in 
Colombia, sometimes some of them opt to drive a taxicab at times. Nonetheless, one can argue 
that taking into account the positive relationship between income and education levels that has 
been found for Latin-American countries (Beyer 2000), and the evidence of income 
underreporting in surveys administered in Colombia (Nuñez & Sánchez1999), the negative sign 
of the coefficient of education in the estimated model indicates that most of switched vehicles 
are converted by owners who not only have a medium level of education but who also  have a 
low or medium income level. They are the owners who want to achieve fuel cost savings by 
switching to hybrid cars. 
 
The marginal effects5 show that the conversion cost, engines size and km driven have a 
considerable impact on the probability of conversion. Among the discrete variables the one with 
a great impact on this probability is Commercial Vehicle; i.e. those cars used for commercial 
transport of goods and passengers are more likely to be converted. 
 
                                                 
( )*f





´x , where f(.) is the probability density function and 5 The marginal effects are estimated by computing
β
∧
 is the vector of estimated parameters. The marginal effect show the change in the probability of conversion when 
an independent variable changes by one unit (Greene 2000). 
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Table 2.  Probit Estimates for NGV Conversion 
 







Number of Cars 0.049 0.59 0.02 0.09 0.97 0.091 0.98 
Engine Size 0.033* 5.45 0.012 0.05* 6.61 0.05* 6.6 
Km 0.75* 3.25 0.29 0.83* 3.24 0.83* 3.23 
Km2 -0.14*** -1.84 -0.05 -0.15*** -1.67 -0.14*** -1.66 
Dummy (if Km=0) -0.36 -1.41 -0.13 -0.32 -1.16 -0.32 -1.17 
Commercial Vehicle 0.6* 4.05 0.2 0.58* 3.86 0.58* 3.85 
Cost -0.4** -2.84 -0.15 -0.48* -3.22 -0.48* -3.2 
Price Expectation -0.18*** -1.81 -0.07 -0.2*** -1.83 -0.2*** -1.82 
Station -0.12 -1.02 -0.04 -0.12 -0.95 -0.12 -0.95 
Knowledge 0.25*** 1.8 0.09 0.12 0.81 0.12 0.8 
Year -0.33 -0.41 -0.13 -0.15 -0.17 -0.16 -0.18 
Education -0.1* -3.39 -0.04 -0.12* -3.61 -0.12* -3.59 
Income 0.03 0.79 0.01 0.02 0.67 0.02 0.68 
Heads -0.01 -0.13 -0.004 -0.01 -0.14 -0.01 -0.14 
No-heads -0.03 -0.26 -0.01 -0.07 -0.65 -0.07 -0.64 
Constant 6.82 0.42  3.59 0.21 3.75 0.22 
Distance_home    -0.015 -1.14 -0.01 -0.84 
Distance_job    -0.03*** -1.64 -0.03 -1.23 
Distance_home_closest      -0.004 -0.11 
Distance_job_closest      0.05 0.13 
        
Number of observations 572 








* significant at 1%; **significant at 5%; *** significant at 10%    
 
We also estimated a probit model to investigate whether the distance between either the owners’ 
home or job location to the gas station is important. We computed the linear distances (in meters) 
from each of these places to that gas station where the owner was surveyed and from the nearest 
station to both home and job locales. Since we did not ask about the address of these sites, the 
computed distance is the linear length between the gas station and the center of the town or the 
municipality the owner lives or works in. This method did not allow for a computation of 
distance that took into account access routes; instead only a proxy for these distances was 
estimated considering the linear length to the zone stated in the survey. In addition, because 
many cars are used as taxis, there is no specific job site. In those cases we assumed a distance 
equal to zero, since they are usually driven along the valley and therefore pass near gas stations. 
The results of this estimation show that it might be important to have a gas station near the job 
site, in order to take the decision to adopt this technology (see Table 2). That is, the existence of 
fueling stations near the job’s location is important for the owner who decides to switch to NGV.  
 
We also asked a number of other questions regarding conversion to the respondents. Of those 
owners with converted vehicles (273 owners), 82% knew about the program, but only 77% of the 
drivers who converted say that they received the subsidy. Of those who received the subsidy 
57% said that they would have converted even without the subsidy, and 79% answered “Yes” to 
the question “If the amount of the subsidy had been lower, say, only a $300,000 bonus, would 
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you still have taken the decision of conversion?”, which is a remarkable result. In addition, to the 
question “Which is the minimum amount of subsidy you would have required to take the 
decision to convert?,” 40% answered zero. Thus, many owners say that they did not need the 
subsidy to make the conversion. Taking into account only positive answers, the mean minimum 
subsidy is COP$454,320, and the median COP$300,000 (see Figure 2). Among these, there are 
some owners who stated amounts higher than the actual subsidy offered by the time the survey 
was done, which shows some inconsistency in their answers.  
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On the other hand, 31% of the non-converters replied “Yes” to the question “Would you convert 
if the subsidy in the fuel conversion program is $1,500,000?” They were also asked “Which is 
the minimum amount of subsidy you would have required to take the decision to convert?” Of 
the 312 interviewees who answered this question, 185 (59%) said zero Colombian pesos. The 
mean amount of those who gave a positive amount is COP$1,391,200 and the median is 
COP$1,500,000 (see figure 3). In most of the cases, we might argue that the ones who did not 
answer anything or answered zero were owners who basically did not want to convert. 
 












0 1000000 2000000 3000000 4000000 5000000




We estimated two tobit models to analyze what the determinants were for the minimum amount 
of subsidy required for converting, in the case of both converters and non-converters. A tobit 
model is suitable since the dependent variable is continuous and censored below zero. The 
results are presented in Table 3. There are few significant coefficients of variables that explain 
the amount stated by those who have not converted. The only significant variables are 
coefficients for the number of persons who share expenses in the household (heads), the 
perception of a suitable number of gas stations (station), and for what purpose the car is used 
(commercial vehicle). The coefficient of Price Expectation is also significant but with a 
counterintuitive sign (see Table 3). What one would expect is that owners state a higher amount 
because they expect a higher natural gas price, provided that the higher the expected price of 
natural gas the lower the probability of switching (see Table 2). Other variables that showed a 
low level of significance are Number of Cars and No-heads. 
 
The variables that affect the amount stated by those who convert are the number of kilometers 
driven (Km) and the level of education (education). Surprisingly, the model has an overall poor 
fit. Two variables, income and knowledge, are almost significant; both coefficients are positive. 
That the sign of the coefficient of income is positive might show some inconsistency in the 
answers of these owners; alternatively, it might show that these owners later regret the choice 
they made to convert. 
 
Table 3. Tobit estimates for minimum amount of subsidy required for switching.
 
 Non-converters Converters 
Variable Coefficients t-value Coefficients t-value 
Constant -340.1 -0.1 438.98 0.41 
Number of Cars 26.8 1.8 -10.11 -1.52 
Engine Size -0.58 -0.46 -0.01 -0.03 
Km 18.9 1.07 -11.05** -1.9 
Commercial Vehicle 56.34** 2.21 14.9 1.56 
Cost -42.13 -1.47 -0.63 -0.06 
Price Expectation -41.84** -2.14 2.54 0.37 
Station -43.62** -1.92 4.01 0.54 
Knowledge -21.21 -0.82 21.91*** 1.71 
Year 19.82 0.11 -22.52 -0.52 
Education -2.18 -0.36 -4.19** -1.96 
Income 2.97 0.47 3.98*** 1.77 
Heads 33.64** 2.47 2.77 0.61 
No-heads 34.72 1.71 2.89 0.43 
     
Number of observations 242  203  
LR (13) 30.87  17.1  
Pseudo-R2 0.023  0.012  
σ 138.72  45.73  




We also asked why owners had not converted yet. The main reason for those owners who did not 
receive the subsidy was that they did not know about it in particular or the program in general 
(52%). In the first years of the program when the subsidy was not offered, 16% made the the 
switch, and 28% gave other reasons, the most common being that they bought a car that already 
had a hybrid engine (see Table 4). The main reason for switching to natural gas is because it is 
cheaper than the other available alternatives: 90% of owners chose this option between all the 
options. Of all the owners who took the decision of switching, 6% said they converted because 
NGV polluted less, with just 2% doing it because of the subsidy (see Table 4).  
 
Of those owners with non-converted cars, 75% say they knew about the program, but only 68% 
said they knew about the subsidy. Of all these owners, 25% say they have not converted simply 
because they did not want to, 18% said that the car would lose performance, and 17% argued that 
the costs are greater than the benefits. However, there are other reasons such as lack of money 
for the investment, lack of knowledge about the program, distrust in the system, or mundane 
ones, such as the owner’s plan to sell the car (see Table 4). 
 
Table 4.  Reasons for Conversion, Non-conversion, and Receiving the Subsidy 
 










Costs greater than 
benefits 17 Cheaper fuel 91
Wasn't worth the 
effort 3 
Shorter lifetime of 
car's engine 10 The subsidy 2 No knowledge 52
Few gas stations 3 Less pollution 6 Other 27
Distrust in the system 11 Other 1 There was no subsidy 15
Lost of performance 18   Effort wasn't worth 3 
Simply do not want to 26     





This work aims to appraise which factors are more significant at the moment of deciding to 
convert from a car with a standard engine to a hybrid one that includes both fuels, natural gas 
and gasoline (or diesel). Those who received the subsidy were asked if they would have 
converted without this incentive, of whom 57% answered “Yes.” This is a remarkable result 
from a policy viewpoint in the encouragement of alternative fuels. Bearing in mind that such an 
economic incentive may have considerable social opportunity cost, and adding to this the fact 
that almost 20% of the converted vehicles did it without the subsidy, this policy could be thought 
to not be cost-effective. This is reinforced by the fact that 90% of interviewees with a converted 
car stated that they switched because natural gas is a cheaper fuel, which is an economic 
incentive per se; it is also underscored by the finding that a 79% would have converted with a 
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lower subsidy. Despite the fact that a large number of vehicles have been converted, and that this 
may have brought environmental benefits in the form of avoided emissions from gasoline or 
diesel, such a target could have been reached at a lower social cost. We are aware, however, that 
this conclusion should be supported with a sort of cost-benefit analysis where several of these 
and other aspects are involved. 
 
Among the reasons for not converting to NGV, most people say that they simply are not 
interested in this technology either because of preference, lack of trust in the system, or because 
they think the costs of the switch and of having a car with those features are greater than the 
expected benefits. On the other hand, among the reasons for converting, the main reason is that 
natural gas is cheaper than the others; and the lack of information about the fuel conversion 
program has been an important justification for not receiving the subsidy. 
 
One of the main determinants for the switch to NGV is the type of use for the car. Thus, those 
vehicles used for commercial transport of people or goods are more likely to be converted, which 
is linked to the fact that fuel costs savings of these cars are much greater than those of used just 
for commuting. Additionally, among these light-duty cars, vehicles with larger sized engines are 
more likely to be converted, as are those with lower conversion costs. We also found that older 
vehicles are likely to be converted. This might be explained by the higher energy efficiency of 
new cars, yielding the switch as a infinancially convenient decision, in particular if it is a low 
power car. However, this variable was not significant into the estimated model, an outcome due 
to high concentrations of observations in the 1993-1999 period. 
 
The mean of the minimum amount required for switching for converters and non-converters are 
COP$454,320 and COP$1,391,200, respectively. The first figure suggests that there is no need to 
establish a subsidy as high as has been done in the last years. In fact, the initial amount of this 
incentive (COP$400,000 in 2004) could have been kept constant, and instead an incentive to the 
supply might be established. The building of more and better infrastructure in terms of gas 
stations and workshops is another option that policy makers have in their set of alternatives. 
 
The reason for the high minimum amount of required subsidy stated by those who have not 
switched could be twofold: they simply do not want to convert and they already have a high 
discount rate. This might be linked to a cultural change required to convert to NGV, in the sense 
that a well-maintained vehicle is required for the switch. Moreover, these owners would demand 
a short payback period; i.e., they would require recovering the investment in a very short period 
of time.  
 
Given that most of the converted vehicles have a medium engine size and are old (i.e., they are 
more than 10 years old), it can be argued that the program could have a great effect in terms of 
avoided emissions of air pollutants. Therefore, environmental policy that aims to improve air 
quality or encourage alternative fuels should focus on changing the behavior of owners in the 
type of fuel technology they use. There are some options to reach this target. One of them, 
usually pointed out in the literature, is the use of economic incentives, such as subsidies or taxes, 
for the final users; subsidies for the alternative fuel; or more taxes for traditional, highly pollutant 
fuels. As this study suggests, a subsidy may not be necessary given that the bulk of owners 
would have switched even though no subsidy had been offered. However, the subsidy might be 
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important for those owners who are ambivalent about making the change. For instance, some 
owners may have considerable significant monetary constraints and would not be able to convert 
without such an incentive. In addition, the reduction of some subsidies that have in the past been 
applied to some fuels like gasoline or diesel is another option. This reduction would make the 
relative price of natural even lower and therefore, a bigger economic incentive might take place 
for the encouragement of this alternative fuel. 
 
Finally, other links of the natural gas chain such as the distribution of this fuel and the kind of 
information provided to users, might be borne in mind. We concluded that the existence of 
fueling stations near the job site is key for the decision to switch. A corollary to this notion is the 
call for more stations in places where there are few or no stations at all, a move that could trigger 
more conversions. Besides, from this study we saw that many owners have not switched simply 
because of some misunderstandings about the working of this technology. Thus, the provision of 
more and better information could dispel some ongoing myths among the non-converters, and 
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